
APPLICATION 

for 

UNITED STATES PATENT 

To Whom It May Concern: 

BE IT KNOWN THAT We, Kimito TERAI, a citizen of Japan, residing at B403, 2-21-2, 

Gontasaka, Hodogaya-ku, Yokohama-shi, Kanagawa-ken, Japan, Mikio MORI, a citizen of Japan, 

residing at 886-17, Kamisugeta-cho, Hodogaya-ku, Yokohama-shi, Kanagawa-ken, Japan, and 

Masahiro KAWAZOE, a citizen of Japan, residing at 6-3-4, Kugenuma Kaigan, Fujisawa-shi, 

Kanagawa-ken, Japan, made a new and useful improvement in "Broadcast Wave Receiving 

Apparatus" of which the following is the true and exact specification, reference being had to the 

accompanying drawings. 
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BROADCAST WAVE RECEIVING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to a broadcast wave receiving apparatus, and 

more particularly to a broadcast wave receiving apparatus for selectively receiving a 

plurality of broadcast waves while performing the detection of the broadcast waves. 

2. Description of the Related Art 

10 Up until now, there have been proposed a wide variety of broadcast wave 

receiving apparatus of this type one typical example of which is disclosed in Japanese 

Patent Laying-Open Publication No. H08-18405. 

The conventional broadcast wave receiving apparatus 80 comprises an 

antenna 81 having passed therethrough a plurality of broadcast waves each having 

15 information on an audio wave. The broadcast waves are respectively oscillated at 

specific frequencies different from one another. 

The conventional broadcast wave receiving apparatus 80 further comprises a 

tuning circuit 82 having a resonance frequency electronically tunable to each of the 

specific frequencies, and a microcomputer unit 86 for controlling the tuning circuit 82 

20 to ensure that the resonance frequency of the tuning circuit 82 is tuned to the specific 

frequency before allowing the tuning circuit 82 to produce a broadcast signal 

indicative of the broadcast wave at the specific frequency. 

The conventional broadcast wave receiving apparatus 80 further comprises a 

demodulating unit 87, a mute circuit 85, an amplifier unit 83, and a speaker unit 84. 

25 The demodulating unit 87 is adapted to produce an audio signal indicative of the 

audio wave from the broadcast signal produced by the tuning circuit 82. The mute 

circuit 85 is adapted to assume two different operation state consisting of a first 

operation state to have the amplifier unit 16 receive the audio signal from the tuning 

circuit 82, and a second operation state to have the amplifier unit 16 fail to receive the 

30 audio signal from the tuning circuit 82. The amplifier unit 83 is adapted to amplify 

the audio signal produced by the tuning circuit 82, while the speaker unit 84 is 

adapted to produce an audio sound to be represented by the audio signal produced by 

the tuning circuit 82. 

When the microcomputer unit 86 is operated to control the tuning circuit 82 

35 to ensure that the resonance frequency of the tuning circuit 82 is electronically and 

automatically tuned to each of the specific frequencies under the condition that the 
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audio signal is produced from the broadcast wave detected at the specific frequency 

"f 1" by the tuning circuit 82, the audio signal produced by the tuning circuit 82 firstly 

fails to be outputted to the amplifier unit 83 by the mute circuit 85 in the step S91. 

The microcomputer unit 86 is then operated to produce information on the 

5 updated specific frequency equal to the addition of the specific frequency "fl" and the 

increment "f2" in the step S92. The microcomputer unit 86 is then operated to 

control the tuning circuit 82 to ensure that the resonance frequency of the tuning 

circuit 82 is tuned to the updated specific frequency "fl" before allowing the tuning 

circuit 82 to detect the broadcast wave which is oscillated at the updated specific 

10    frequency "fl" in the step S93. 

The microcomputer unit 86 is then operated to judge whether or not the 

electric field intensity "Vf1 of the broadcast wave detected by the tuning circuit 82 is 

smaller than the predetermined threshold level "V" in the step S94. 

When the answer in the step S94 is affirmative "YES", i.e., the electric field 

15 intensity "Vf1 of the broadcast wave detected by the tuning circuit 82 is smaller than 

the predetermined threshold level "V", the step S94 proceeds to the step S92. When, 

on the other hand, the answer in the step S94 is negative "NO", i.e., the electric field 

intensity "Vf% of the broadcast wave detected by the tuning circuit 82 is not smaller 

than the predetermined threshold level "V", the judgment is made by the 

20 microcomputer unit 86 whether or not the intermediate signal which is oscillated at 

the intermediate frequency exists in the broadcast signal indicative of the broadcast 

wave detected by the tuning circuit 82 in the step S95. 

When the answer in the step S95 is affirmative "YES", i.e., the intermediate 

signal which is oscillated at the intermediate frequency exists in the broadcast signal, 

25 the audio signal produced from the broadcast wave is outputted to the amplifier unit 

83 by the mute circuit 85. When, on the other hand, the answer in the step S95 is 

negative "NO", i.e., the intermediate signal which is oscillated at the intermediate 

frequency does not exist in the broadcast signal, the step S95 proceeds to the step S92. 

The conventional broadcast wave receiving apparatus, however, encounters 

30 such a problem that the audio sound fails to be produced from the broadcast wave 

while the detection of the broadcast waves is performed by the microcomputer unit. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a broadcast wave receiving 

35     apparatus which can produce the audio sound from the broadcast wave while 

performing the detection of the broadcast waves. 
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According to the one aspect of the present invention, there is provided a 

broadcast wave receiving apparatus, comprising: first and second tuning circuits each 

having a resonance frequency; first controlling means for controlling one of the first 

and second tuning circuits to ensure that the resonance frequency of one of the first 

5 and second tuning circuits is tuned to a specific frequency before allowing one of the 

first and second tuning circuits to detect a broadcast wave at the specific frequency; 

judging means for judging whether or not to receive the broadcast wave detected by 

one of the first and second tuning circuits on the basis of predetermined threshold 

information on the broadcast waves; and second controlling means for controlling the 

10 other of the first and second tuning circuits to ensure that the resonance frequency of 

the other of the first and second tuning circuits is tuned to the specific frequency 

before allowing the other of the first and second tuning circuits to produce a broadcast 

signal indicative of the broadcast wave detected by one of the first and second tuning 

circuits in response to the judgment of the judging means. 

15 The first and second tuning circuits each may include electric field intensity 

detecting means for detecting the electric field intensity of the broadcast wave at the 

specific frequency. The broadcast wave receiving apparatus may further comprise 

electric field intensity judging means for judging whether or not the electric field 

intensity of the broadcast wave detected at the specific frequency by the electric field 

20 intensity detecting means of one of the first and second tuning circuits is smaller than 

a predetermined threshold level. The second controlling means may be adapted to 

control the other of the first and second tuning circuits to ensure that the resonance 

frequency of the other of the first and second tuning circuits is tuned to the specific 

frequency before allowing the other of the first and second tuning circuits to produce 

25 a broadcast signal indicative of the broadcast wave detected by one of the first and 

second tuning circuits under the condition that the judgment is made that the electric 

field intensity of the broadcast wave which is oscillated at the specific frequency is 

larger than the predetermined threshold level. 

The first and second tuning circuits each may include multi-path detecting 

30 means for detecting a multi-path noise at the specific frequency. The broadcast 

wave receiving apparatus may further comprise multi-path judging means forjudging 

whether or not the multi-path noise detected at the specific frequency by the multi- 

path detecting means of one of the first and second tuning circuits is smaller than a 

predetermined threshold level.   The second controlling means may be adapted to 

35 control the other of the first and second tuning circuits to ensure that the resonance 

frequency of the other of the first and second tuning circuits is tuned to the specific 
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frequency before allowing the other of the first and second tuning circuits to produce 

a broadcast signal indicative of the broadcast wave detected by one of the first and 

second tuning circuits under the condition that the judgment is made that the multi- 

path noise detected at the specific frequency by the multi-path detecting means of one 

5 of the first and second tuning circuits is smaller than the predetermined threshold 

level. 

The first and second tuning circuits each may include mutual interference 

detecting means for detecting mutual interference noise at the specific frequency. 

The broadcast wave receiving apparatus may further comprise mutual interference 

10 judging means forjudging whether or not the mutual interference noise detected at the 

specific frequency by the mutual interference detecting means of one of the first and 

second tuning circuits is smaller than a predetermined threshold level. The second 

controlling means may be adapted to control the other of the first and second tuning 

circuits to ensure that the resonance frequency of the other of the first and second 

15 tuning circuits is tuned to the specific frequency before allowing the other of the first 

and second tuning circuits to produce a broadcast signal indicative of the broadcast 

wave detected by one of the first and second tuning circuits under the condition that 

the judgment is made that the mutual interference noise detected at the specific 

frequency by the mutual interference detecting means of one of the first and second 

20    tuning circuits is smaller than the predetermined threshold level. 

The broadcast wave receiving apparatus may be installed in an automotive 

vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 The features and advantages of a broadcast wave receiving apparatus 

according to the present invention will be more clearly understood from the following 

description taken in conjunction with the accompanying drawings in which: 

FIG. 1 is a block diagram of the broadcast wave receiving apparatus 

according to the preferred embodiment of the present invention; 

30 FIG. 2 is a flowchart showing an operation of one of the first and second 

tuning circuits each forming part of the broadcast wave receiving apparatus according 

to the preferred embodiment of the present invention; 

FIG. 3 is a flowchart showing an operation of the other of the first and 

second tuning circuits each forming part of the broadcast wave receiving apparatus 

35    according to the preferred embodiment of the present invention; 

FIG. 4 is a block diagram of the conventional broadcast wave receiving 
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apparatus; and 

FIG. 5 is a flowchart showing an operation of the conventional broadcast 

wave receiving apparatus. 

5     DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to FIGS. 1 to 3 of the drawings, there is shown one preferred 

embodiment of the broadcast wave receiving apparatus according to the present 

invention. 

The following description will now be directed to the constitution of the 

10    broadcast wave receiving apparatus according to the preferred embodiment of the 

present invention. 

The broadcast wave receiving apparatus 10 is shown in FIG. 1 as comprising 

first and second antennas 11 and 13 each having passed therethrough a plurality of 

broadcast waves each having an electric field intensity.   The broadcast waves are 

15    respectively oscillated at specific frequencies. 

The broadcast wave receiving apparatus 10 further comprises first and 

second tuning circuits 12 and 14 each having a resonance frequency electronically 

tunable to each of the specific frequencies, first controlling means for controlling one 

of the first and second tuning circuits 12 and 14 to ensure that the resonance 

20 frequency of one of the first and second tuning circuits 12 and 14 is tuned to one of 

the specific frequencies before allowing one of the first and second tuning circuits 12 

and 14 to detect a broadcast wave at one of the specific frequencies, judging means 

for judging whether or not to receive the broadcast wave detected by one of the first 

and second tuning circuits 12 and 14 on the basis of predetermined threshold 

25 information on the broadcast waves, and second controlling means for controlling the 

other of the first and second tuning circuits 12 and 14 to ensure that the resonance 

frequency of the other of the first and second tuning circuits 12 and 14 is tuned to the 

specific frequency before allowing the other of the first and second tuning circuits 12 

and 14 to produce a broadcast signal indicative of the broadcast wave detected by one 

30 of the first and second tuning circuits 12 and 14 in response to the judgment of the 

judging means. 

The first tuning circuit 12 includes electric field intensity detecting means 

12a for detecting the electric field intensity of the broadcast wave at the specific 

frequency, while the second tuning circuit 14 includes electric field intensity detecting 

35    means 14a for detecting the electric field intensity of the broadcast wave at the 

specific frequency. 
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The broadcast wave receiving apparatus 100 further comprises electric field 

intensity judging means 19a forjudging whether or not the electric field intensity of 

the broadcast wave detected at the specific frequency by the electric field intensity 

detecting means 12a, 14a of one of the first and second tuning circuits 12 and 14 is 

5     smaller than a predetermined threshold level. 

The second controlling means is adapted to control the other of the first and 

second tuning circuits 12 and 14 to ensure that the resonance frequency of the other of 

the first and second tuning circuits 12 and 14 is tuned to the specific frequency before 

allowing the other of the first and second tuning circuits 12 and 14 to produce a 

10 broadcast signal indicative of the broadcast wave detected by one of the first and 

second tuning circuits 12 and 14 under the condition that the judgment is made that 

the electric field intensity of the broadcast wave which is oscillated at the specific 

frequency is larger than the predetermined threshold level. 

The first tuning circuit 12 includes multi-path detecting means 12b for 

15 detecting a multi-path noise at the specific frequency, while the second tuning circuit 

14 includes multi-path detecting means 14b for detecting a multi-path noise at the 

specific frequency. 

The broadcast wave receiving apparatus 100 further comprises multi-path 

judging means 19b for judging whether or not the multi-path noise detected at the 

20 specific frequency by the multi-path detecting means 12b, 14b of one of the first and 

second tuning circuits 12 and 14 is smaller than a predetermined threshold level. 

The second controlling means is adapted to control the other of the first and 

second tuning circuits 12 and 14 to ensure that the resonance frequency of the other of 

the first and second tuning circuits 12 and 14 is tuned to the specific frequency before 

25 allowing the other of the first and second tuning circuits 12 and 14 to produce a 

broadcast signal indicative of the broadcast wave detected by one of the first and 

second tuning circuits 12 and 14 under the condition that the judgment is made that 

the multi-path noise detected at the specific frequency by the multi-path detecting 

means 12b, 14b of one of the first and second tuning circuits 12 and 14 is smaller than 

30    the predetermined threshold level. 

The first tuning circuit 12 includes mutual interference detecting means 12c 

for detecting mutual interference noise at the specific frequency, while the second 

tuning circuit 14 includes mutual interference detecting means 14c for detecting 

mutual interference noise at the specific frequency. 

35 The broadcast wave receiving apparatus 100 further comprises mutual 

interference judging means 19c for judging whether or not the mutual interference 
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noise detected at the specific frequency by the mutual interference detecting means 

12c, 14c of one of the first and second tuning circuits 12 and 14 is smaller than a 

predetermined threshold level. 

The second controlling means is adapted to control the other of the first and 

5 second tuning circuits 12 and 14 to ensure that the resonance frequency of the other of 

the first and second tuning circuits 12 and 14 is tuned to the specific frequency before 

allowing the other of the first and second tuning circuits 12 and 14 to produce a 

broadcast signal indicative of the broadcast wave detected by one of the first and 

second tuning circuits 12 and 14 under the condition that the judgment is made that 

10 the mutual interference noise detected at the specific frequency by the mutual 

interference detecting means 12c, 14c of one of the first and second tuning circuits 12 

and 14 is smaller than the predetermined threshold level. 

The first tuning circuit 12 includes intermediate frequency signal detecting 

means 12d and 14d for detecting an intermediate frequency signal, while the second 

15     tuning circuit 14 includes intermediate frequency signal detecting means 14b for 

detecting an intermediate frequency signal. 

The broadcast wave receiving apparatus 100 further comprises intermediate 

frequency signal judging means 19d for judging whether or not the level of the 

intermediate frequency signal detected by the intermediate frequency signal detecting 

20    means 12d, 14d of one of the first and second tuning circuits 12 and 14 is smaller than 

a predetermined threshold level. 

The first and second controlling means (not shown), the electric field 

intensity judging means 19a, the multi-path judging means 19b, and the mutual 

interference judging means 19c collectively constitute a microcomputer unit 19. 

25 The broadcast wave receiving apparatus 100 may be installed in an 

automotive vehicle. 

The memory unit 20 may have stored therein frequency information on the 

frequency of the broadcast wave detected by one of the first and second tuning units 

12 and 14, and time information on the time at which the detection of the broadcast 

30    waves is performed by the microcomputer unit 19. 

The following description will be directed to the operation of the broadcast 

wave receiving apparatus according to the preferred embodiment of the present 

invention. 

The operation of the second tuning circuit forming part of the broadcast wave 

35    receiving apparatus according to the preferred embodiment of the present invention 

will now be described hereinafter with reference to FIG. 2. 
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The microcomputer unit 19 is firstly operated to control the second tuning 

circuit 14 to ensure that the resonance frequency of the second tuning circuit 14 is 

tuned to the specific frequency equal to the addition of the specific frequency "f 1" and 

the incremental value "f2" in the step S31, and to allow the second tuning circuit 14 to 

5 produce a broadcast signal indicative of the broadcast wave which is oscillated at the 

frequency "fl" in the step S32. 

The judgment is made by the electric field intensity judging means 19a of the 

microcomputer unit 19 on whether or not the electric field intensity "Vrf" of the 

broadcast wave detected at the frequency "fl" by the electric field intensity detecting 

10 means 14a of the second tuning circuit 14 is smaller than the predetermined threshold 

level "VI" in the step S33. 

When the answer in the step S33 is affirmative "YES", i.e., the electric field 

intensity "Vrf" of the broadcast wave detected at the frequency "fl" by the electric 

field intensity detecting means 14a of the second tuning circuit 14 is smaller than the 

15     predetermined threshold level "VI", the step S33 proceeds to the step S31. 

When, on the other hand, the answer in the step S33 is negative "NO", i.e., 

the electric field intensity "Vrf" of the broadcast wave detected at the frequency "fl" 

by the electric field intensity detecting means 14a of the second tuning circuit 14 is 

not smaller than the predetermined threshold level "VI", the judgment is made by the 

20 multi-path judging means 19b of the microcomputer unit 19 on whether or not the 

multi-path noise "Vmp" detected at the frequency "fl" by the multi-path detecting 

means 14b of the second tuning circuit 14 is larger than the predetermined threshold 

level "V2" in the step S34. 

When the answer in the step S34 is affirmative "YES", i.e., the multi-path 

25 noise "Vmp" detected at the frequency "fl" by the multi-path detecting means 14b of 

the second tuning circuit 14 is larger than the predetermined threshold level "V2", the 

step S34 proceeds to the step S31. 

When, on the other hand, the answer in the step S34 is negative "NO", i.e., 

the multi-path noise "Vmp" detected at the frequency "fl" by the multi-path detecting 

30 means 14b of the second tuning circuit 14 is larger than the predetermined threshold 

level "V2", the judgment is made by the mutual interference judging means 19c of the 

microcomputer unit 19 on whether or not the mutual interference noise "Vadj" 

detected at the frequency "fl" by the mutual interference detecting means 14c of the 

second tuning circuit 14 is larger than the predetermined threshold level "V3" in the 

35     step S35. 

When the answer in the step S35 is affirmative "YES", i.e., the mutual 
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interference noise "Vadj" detected at the frequency "fl" by the mutual interference 

detecting means 14c of the second tuning circuit 14 is larger than the predetermined 

threshold level "V3", the step S35 proceeds to the step S31. 

When, on the other hand, the answer in the step S34 is negative "NO", i.e., 

5 the mutual interference noise "Vadj" detected at the frequency "fl" by the mutual 

interference detecting means 14c of the second tuning circuit 14 is not larger than the 

predetermined threshold level "V3", the judgment is made by the IF signal judging 

means 19d of the microcomputer unit 19 on whether or not the IF signal "Vif" 

detected at the frequency "fl" by the IF signal detecting means 14d of the second 

10 tuning circuit 14 is smaller than the predetermined threshold level "V4" in the step 

S36. 

When the answer in the step S36 is affirmative "YES", i.e., the IF signal 

"Vif detected at the frequency "fl" by the IF signal detecting means 14d of the 

second tuning circuit 14 is smaller than the predetermined threshold level "V4", the 

15    step S36 proceeds to the step S31. 

When, on the other hand, the answer in the step S36 is negative "NO", i.e., 

the IF signal "Vif1 detected at the frequency "fl" by the IF signal detecting means 14d 

of the second tuning circuit 14 is not smaller than the predetermined threshold level 

"V4", the frequency information on the frequency "fl" of the broadcast wave detected 

20 by the tuning circuit 14 and the time information on the time at which the detection of 

the broadcast waves is performed by the microcomputer unit 19 are stored in the 

memory unit 20. The time difference information on the time difference "tl" 

between the current time and the time at which the detection of the broadcast waves is 

performed by the microcomputer unit 19 is then produced by the microcomputer unit 

25     19 in the step S37. 

The operation of the first tuning circuit forming part of the broadcast wave 

receiving apparatus according to the preferred embodiment of the present invention 

will now be described hereinafter with reference to FIG. 3. 

The microcomputer unit 19 is firstly operated to control the first tuning 

30 circuit 12 tune to ensure that the resonance frequency of the first tuning circuit 12 is 

tuned to the frequency "f3" before allowing the first tuning circuit 12 to produce a 

broadcast signal indicative of the broadcast wave which is oscillated at the frequency 

"f3". The audio signal indicative of the audio sound is produced from the broadcast 

signal produced by the first tuning circuit 12 by the demodulating unit 15.   The audio 

35 signal produced by the demodulating unit 15 is received by the amplifier unit 16 

through the mute unit 18, while the audio signal is amplified by the amplifier unit 16. 
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The audio sound is produced from the audio signal amplified by the amplifier unit 16 

by the speaker unit 17. 

When the microcomputer unit 19 is operated to control the first tuning circuit 

12 tune to ensure that the resonance frequency of the first tuning circuit 12 is tuned to 

5 the frequency "fl", the mute unit 18 is operated to have the amplifier unit 16 fail to 

receive the audio signal produced by the demodulating unit 15 in the step S41. The 

judgment is made by the microcomputer unit 19 on whether or not the memory unit 

20 has the frequency information on the frequency "fl" in the step S42. 

When the answer in the step S42 is negative "NO", i.e., the memory unit 20 

10 does not have the frequency information on the frequency "fl" of the broadcast wave, 

the microcomputer unit 19 is operated to control the first tuning circuit 12 to ensure 

that the resonance frequency of the first tuning circuit 12 is tuned to the updated 

frequency Mf3" equal to the addition of the frequency "f3" and the incremental value 

"f4" in the step S43 before allowing the first tuning circuit 12 to produce a broadcast 

15 signal indicative of the broadcast wave which is oscillated at the updated frequency 

"f3" in the step S43. 

When, on the other hand, the answer in the step S42 is affirmative "YES", 

i.e., the memory unit 20 have the frequency information on the frequency "fl" of the 

broadcast wave, the judgment is made by the microcomputer unit 19 on whether or 

20 not the time difference between the current time and the time at which the detection of 

the broadcast waves is performed by the microcomputer unit 19 exceeds the 

predetermined threshold level "t2" in the step S44. 

When the answer in the step S44 is affirmative "YES", i.e., the time 

difference between the current time and the time at which the detection of the 

25 broadcast waves is performed by the microcomputer unit 19 exceeds the 

predetermined threshold level "t2", the step 44 proceeds to the step S43. 

When, on the other hand, the answer in the step S44 is negative "NO", i.e., 

the time difference between the current time and the time at which the detection of the 

broadcast waves is performed by the microcomputer unit 19 does not exceed the 

30 predetermined threshold level "t2", the microcomputer unit 19 is operated to control 

the first tuning circuit 12 to ensure that the resonance frequency of the first tuning 

circuit 12 is tuned to the frequency "fl" to be represented by the frequency 

information stored by the memory unit 20 before allowing the first tuning circuit 12 to 

produce a broadcast signal indicative of the broadcast wave which is oscillated at the 

35     frequency "f 1" in the step S45. 

The judgment is made by the electric field intensity judging means 19a of the 
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microcomputer unit 19 on whether or not the electric field intensity "Vrf" of the 

broadcast wave detected at the frequency "fl" by the electric field intensity detecting 

means 12a of the first tuning circuit 12 is smaller than the predetermined threshold 

level "VI" in the step S46. 

5 When the answer in the step S46 is affirmative "YES", i.e., the electric field 

intensity "Vrf" of the broadcast wave detected at the frequency "fl" by the electric 

field intensity detecting means 12a of the first tuning circuit 12 is smaller than the 

predetermined threshold level "VI", the microcomputer unit 19 is operated to control 

the first tuning circuit 12 to ensure that the resonance frequency of the first tuning 

10 circuit 12 is tuned to the updated frequency "f3" equal to the addition of the frequency 

"f3" and the incremental value "f4" before allowing the first tuning circuit 12 to 

produce a broadcast signal indicative of the broadcast wave which is oscillated at the 

updated frequency "f3" in the step S48. 

When, on the other hand, the answer in the step S46 is negative "NO", i.e., 

15 the electric field intensity "Vrf" of the broadcast wave detected at the frequency "fl" 

by the electric field intensity detecting means 12a of the first tuning circuit 12 is not 

smaller than the predetermined threshold level "VI", the mute unit 18 is operated to 

have the amplifier unit 16 receive the audio signal produced by the demodulating unit 

15.   The audio signal produced by the demodulating unit 15 is then amplified by 

20 amplifier unit 16. The audio sound is then produced from the audio signal amplified 

by the amplifier unit 16 by the speaker unit 17 in the step S47. 

When the microcomputer unit 19 is operated to control the first tuning circuit 

12 to ensure that the resonance frequency of the first tuning circuit 12 is tuned to the 

updated frequency "f3" equal to the addition of the frequency "f3" and the incremental 

25 value "f4" before allowing the first tuning circuit 12 to produce a broadcast signal 

indicative of the broadcast wave which is oscillated at the updated frequency "f3" in 

the step S43, the judgment is made by the electric field intensity judging means 19a of 

the microcomputer unit 19 on whether or not the electric field intensity "Vrf' of the 

broadcast wave detected at the updated frequency "f3" by the electric field intensity 

30 detecting means 12a of the first tuning circuit 12 is smaller than the predetermined 

threshold level "VI" in the step S49. 

When the answer in the step S49 is affirmative "YES", i.e., the electric field 

intensity "Vrf" of the broadcast wave detected at the updated frequency "f3" by the 

electric field intensity detecting means 12a of the first tuning circuit 12 is smaller than 

35    the predetermined threshold level "VI", the step S49 proceeds to the step S43. 

When, on the other hand, the answer in the step S49 is negative "NO", i.e., 
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the electric field intensity "Vrf" of the broadcast wave detected at the updated 

frequency "f3" by the electric field intensity detecting means 12a of the first tuning 

circuit 12 is not smaller than the predetermined threshold level "VI", the judgment is 

made by the multi-path judging means 19b of the microcomputer unit 19 on whether 

5 or not the multi-path noise "Vmp" detected at the updated frequency "f3" by the 

multi-path detecting means 12b of the first tuning circuit 12 is larger than the 

predetermined threshold level "V2M in the step S50. 

When the answer in the step S50 is affirmative "YES", i.e., the multi-path 

noise "Vmp" detected at the updated frequency "f3" by the multi-path detecting 

10 means 12b of the first tuning circuit 12 is larger than the predetermined threshold 

level "V2", the step S50 proceeds to the step S43. 

When, on the other hand, the answer in the step S50 is negative "NO", i.e., 

the multi-path noise "Vmp" detected at the updated frequency "f3" by the multi-path 

detecting means 12b of the first tuning circuit 12 is not larger than the predetermined 

15 threshold level "V2", the judgment is made by the mutual interference judging means 

19c of the microcomputer unit 19 on whether or not the mutual interference noise 

"Vadj" detected at the updated frequency "f3" by the mutual interference detecting 

means 12c of the first tuning circuit 12 is larger than the predetermined threshold 

level "V3"inthe step S51. 

20 When the answer in the step S51 is affirmative "YES", i.e., the mutual 

interference noise "Vadj" detected at the updated frequency "f3" by the mutual 

interference detecting means 12c of the first tuning circuit 12 is larger than the 

predetermined threshold level "V3", the step S51 proceeds to the step S43. 

When, on the other hand, the answer in the step S51 is negative "NO", i.e., 

25 the mutual interference noise "Vadj" detected at the updated frequency "f3" by the 

mutual interference detecting means 12c of the first tuning circuit 12 is not larger than 

the predetermined threshold level "V3", the judgment is made by the IF signal judging 

means 19d of the microcomputer unit 19 on whether or not the IF signal "Vif" 

detected at the updated frequency "f3" by the IF signal detecting means 14d of the 

30 first tuning circuit 12 is smaller than the predetermined threshold level "V4" in the 

step S52. 

When the answer in the step S52 is affirmative "YES", i.e., the IF signal 

"Vif detected at the updated frequency "f3" by the IF signal detecting means 12d of 

the first tuning circuit 12 is smaller than the predetermined threshold level "V4", the 

35     step S52 proceeds to the step S43. 

When, on the other hand, the answer in the step S52 is negative "NO", i.e., 
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the IF signal "Vif1 detected at the frequency "fl" by the IF signal detecting means 12d 

of the first tuning circuit 12 is not smaller than the predetermined threshold level "V4", 

the mute unit 18 is operated to have the amplifier unit 16 receive the audio signal 

produced by the demodulating unit 15. The audio signal produced by the 

5 demodulating unit 15 is then amplified by amplifier unit 16. The audio sound is then 

produced from the audio signal amplified by the amplifier unit 16 by the speaker unit 

17 in the step S47. 

From the above detail description, it will be understood that the broadcast 

wave receiving apparatus can produce a broadcast signal indicative of the broadcast 

10    wave while performing the detection of the broadcast waves 

The broadcast wave receiving apparatus according to the present invention 

can allow the frequency information on the frequency of the broadcast wave having 

an electric field intensity larger or equal to the predetermined threshold level "VI" to 

be stored into the memory unit, and prevent the frequency information on the 

15 frequency of the broadcast wave having an electric field intensity smaller than the 

predetermined threshold level "VI" from being stored into the memory unit. 

The broadcast wave receiving apparatus according to the present invention 

can allow the frequency information on the frequency "f 1" of the broadcast wave to 

be stored into the memory unit when the judgment is made that the multi-path noise 

20 detected at the frequency "fl" is smaller than the predetermined threshold level "V2", 

and prevent the frequency information on the frequency "fl" of the broadcast wave 

from being stored into the memory unit when, on the other hand, the judgment is 

made that the multi-path noise detected at the frequency "f 1" is not smaller than the 

predetermined threshold level "V2". 

25 The broadcast wave receiving apparatus according to the present invention 

can allow the frequency information on the frequency "fl" of the broadcast wave to 

be stored into the memory unit when the judgment is made that the mutual 

interference noise detected at the frequency "fl" is smaller than the predetermined 

threshold level "V3", and prevent the frequency information on the frequency "fl" of 

30 the broadcast wave from being stored into the memory unit when, on the other hand, 

the judgment is made that the mutual interference noise detected at the frequency "fl" 

is not smaller than the predetermined threshold level "V3". 

The broadcast wave receiving apparatus according to the present invention 

can update the frequency information stored in the memory unit when the time 

35 difference "tl" between the current time and the time at which the detection of the 

broadcast waves is performed by the microcomputer unit is larger than the 
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predetermined threshold level "t2". 

The broadcast wave receiving apparatus according to the present invention 

may regularly update the frequency information stored in the memory unit. 

The broadcast wave receiving apparatus according to the present invention 

5 can selectively receive the broadcast waves which are respectively oscillated at the 

specific frequencies each to be represented by the frequency information stored in the 

memory unit. 

While there has been described in the foregoing embodiment about the fact 

that the broadcast wave receiving apparatus according to the present invention is 

10 installed into the in-vehicle audio system, the broadcast wave receiving apparatus 

according to the present invention may be installed into other electronic appliance 

such as for example a portable audio system and a mobile phone. 

While there has been described in the foregoing embodiment about the fact 

that the broadcast wave receiving apparatus according to the present invention can 

15 allow the frequency information on the frequency of the broadcast wave having an 

electric field intensity larger or equal to the predetermined threshold level "VI" to be 

stored into the memory unit, and prevent the frequency information on the frequency 

of the broadcast wave having an electric field intensity smaller than the predetermined 

threshold level "VI" from being stored into the memory unit, the memory unit of the 

20 broadcast wave receiving apparatus according to the present invention may have 

stored therein, irrespective of the level of the electric field intensity of the broadcast 

wave, the frequency information on the frequency of the detected broadcast wave. 

The broadcast wave receiving apparatus according to the present invention 

may selectively receive, irrespective of the level of the electric field intensity of the 

25 broadcast wave, the broadcast waves which are respectively oscillated at the specific 

frequencies each to be represented by the frequency information stored in the memory 

unit. 

While there has been described in the foregoing embodiment about the fact 

that the broadcast wave receiving apparatus according to the present invention can 

30 allow the frequency information on the frequency "fl" of the broadcast wave to be 

stored into the memory unit when the judgment is made that the multi-path noise 

detected at the frequency "fl" is smaller than the predetermined threshold level "V2", 

and prevent the frequency information on the frequency "fl" of the broadcast wave 

from being stored into the memory unit when, on the other hand, the judgment is 

35 made that the multi-path noise detected at the frequency "fl" is not smaller than the 

predetermined threshold level "V2", the memory unit of the broadcast wave receiving 
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apparatus according to the present invention may have stored therein, irrespective of 

the level of the multi-path noise detected by the multi-path detecting means of each of 

the first and second tuning units, the frequency information on the frequency of the 

detected broadcast wave. 

5 The broadcast wave receiving apparatus according to the present invention 

may selectively receive, irrespective of the level of the multi-path noise detected by 

the multi-path detecting means of each of the first and second tuning units, the 

broadcast waves which are respectively oscillated at the specific frequencies each to 

be represented by the frequency information stored in the memory unit. 

10 While there has been described in the foregoing embodiment about the fact 

that the broadcast wave receiving apparatus according to the present invention can 

allow the frequency information on the frequency "fl" of the broadcast wave to be 

stored into the memory unit when the judgment is made that the mutual interference 

noise detected at the frequency "f 1" is smaller than the predetermined threshold level 

15 "V3", and prevent the frequency information on the frequency "fl" of the broadcast 

wave from being stored into the memory unit when, on the other hand, the judgment 

is made that the mutual interference noise detected at the frequency "fl" is not smaller 

than the predetermined threshold level "V3", the memory unit of the broadcast wave 

receiving apparatus according to the present invention may have stored therein, 

20 irrespective of the level of the mutual interference noise detected by the mutual 

interference detecting means of each of the first and second tuning units, the 

frequency information on the frequency of the detected broadcast wave. 

The broadcast wave receiving apparatus according to the present invention 

may selectively receive, irrespective of the level of the mutual interference noise 

25 detected by the mutual interference detecting means of each of the first and second 

tuning units, the broadcast waves which are respectively oscillated at the specific 

frequencies each to be represented by the frequency information stored in the memory 

unit. 

While the subject invention has been described with relation to the preferred 

30    embodiment, various modifications and adaptations thereof will now be apparent to 

those skilled in the art as far as such modifications and adaptations fall in the scope of 

the appended claims intended to be covered thereby. 


